We evaluated size of home ranges for male and female black bears (Ursus americanus) at 3 study sites in Washington to determine whether home-range sizes differed between sexes, study sites, and objectives of forest management. Vegetative conditions differed among study sites as a result of differences in mean annual precipitation (52, 200, and 380 cm/ year) and forest management practices. We analyzed ranked proportions of forest-cover types within error polygons for telemetry locations as measures of use, interspersion, and juxtaposition of cover types and compared these with ranks of cover types available within composite home ranges for all bears in each study site and with those available within adaptive-kernel home ranges for individual bears. Fixed-kernel estimates of home ranges for males were 3.8 times larger than those for females. Home-range size for females differed (P ϭ 0.04) between study sites but home-range size for males did not (P ϭ 0.79). In the study site with intensively managed and relatively undisturbed forestlands, home ranges for females were of similar size. Males and females occupied cover types different from that available within study sites and within individual home ranges. Differences among study sites for home-range sizes for females may be correlated to differences in available forage plants and cover, which may be explained by differences in annual precipitation. Behavioral differences for males and females, too, may explain differential use of forestcover types. Hence, differences in home-range sizes between males and females and among regions may result, in part, from climatic and vegetative conditions, as well as from social status.
Use of space by black bears (Ursus americanus) is believed to be a function of distribution and abundance of food resources (Garshelis and Pelton 1981; Jonkel and Cowan 1971; Kolenosky and Strathearn 1987; Lindzey and Meslow 1977; Lindzey et al. 1986; Powell et al. 1997; Rudis and Tansey 1995; Schoen 1990 ). Although it is believed that home-range size for female black bears is determined by habitat richness, home-range size for males may also be a function of availability of estrous females (Powell et al. 1997; Rogers 1987) .
Other factors may also influence home-* Correspondent: koehlgmk@dfw.wa.gov range size of black bears. These include reproductive and social status of individuals, population density, and presence of potential competitors, including humans (Garshelis 2000; Mace and Waller 1997; Powell et al. 1997 ). In addition, estimates of homerange size may also be a function of experimental design. For example, number of telemetry relocations, duration and seasons of monitoring effort, and the estimator used to calculate home-range size might influence estimation of size and configuration of home ranges (Powell 2000; White and Garrott 1990) . Because the dynamics of black bear pop-FIG. 1.-Study sites where black bear research was conducted in the state of Washington during 1994 Washington during -1999 ulations are primarily related to availability of nutritious foods, with bear density being ultimately a function of habitat quality and quantity (Beecham 1983) , and if as Ford (1983) predicted there is an inverse relationship between home-range size and habitat quality, then having an understanding of black bear home ranges and their association with forest-cover types identified by geographic information system (GIS) may lend important insights into carnivore ecology. This understanding may help identify important management and conservation alternatives.
We compared home-range sizes for resident adult male and female black bears that were captured and marked with radiotransmitters at 3 study sites in Washington during 1994 Washington during -1999 . Mean annual precipitation, forest-cover types, and forest management objectives differed among study sites. Our objectives were to determine whether home-range sizes differed between sexes and among study sites and whether these patterns were correlated with differential use of forest-cover types and difference in forest management objectives.
MATERIALS AND METHODS
Study sites.-We selected 3 study sites to represent vegetative and geographic diversity in the state of Washington (Fig. 1) . Study sites were located approximately 150 km apart and included the Okanogan site (48ЊN, 120ЊW) on the eastern slope of the Cascade Mountains where mean annual precipitation is 52 cm, Snoqualmie site (47ЊN, 121ЊW) on the western slope of the Cascade Mountains where mean annual precipitation is 200 cm, and Olympic Peninsula (47ЊN, 123ЊW) on the Pacific Coast where mean annual precipitation is 380 cm.
The Okanogan study site encompassed approximately 3,100 km 2 and was managed by the United States Forest Service as multiple-use lands with few roads and wilderness with no roads. Less than 6% of the study site was private livestock ranches and private residence. Elevations were 535-2,763 m. Douglas-fir (Pseudotsuga menziesii), Ponderosa pine (Pinus ponderosa), Engelmann spruce (Picea engelmannii), lodgepole pine (Pinus contorta), and subalpine fir (Abies lasiocarpa) were dominant tree species. Natural burned areas were scattered throughout the region, and there were a few timber harvest parcels in a portion of the study site.
The Snoqualmie study site was approximately 1,500 km 2 in area, and elevations were 134-1,826 m. Approximately 70% of the Snoqualmie site was managed as a private commercial tree plantation, where forests were primarily Ͻ40 years old and mean distance to nearest road was 96.2 m Ϯ 88.9 SD. The remainder, managed for multiple use and wilderness by the United States Forest Service, was primarily undisturbed mature forests with a few scattered natural burns and timber harvest parcels with few roads. Douglas-fir, western hemlock (Tsuga heterophylla), mountain hemlock (T. mertensiana), and silver fir (A. amabilis) were dominant tree species.
Elevations on the Olympic study sites were 60-2,370 m. The Olympic study site encompassed approximately 1,100 km 2 and included private lands managed as commercial tree plantations, where forest ages and road density was similar to that for private lands on the Snoqualmie study site. Douglas-fir, western hemlock, mountain hemlock, and silver fir were dominant tree species.
Capture, marking, and monitoring of black bears.-We captured bears in foothold snares in areas with road or trail access or darted them from a helicopter in remote areas. We anesthetized bears with tiletamine HCl and zolazepam HCl (Telazol, Fort Dodge Laboratories, Incorporated, Fort Dodge, Iowa) administered by jab stick or dart gun in dosages of 6.0 mg Telezol per kg of body weight (Koehler et al. 2001; White et al. 1996) . We determined sex, weighed bears, recorded morphological measurements, ear-tagged, lip-tattooed, and extracted the 1st upper premolar for age estimation from cementum annuli. We marked bears with transmitter collars (Advanced Telemetry Systems, Incorporated, Isanti, Minnesota, and Lotek Engineering Incorporated, Newmarket, Ontario, Canada), which were fitted with canvas spacers designed to be discarded, or we surgically implanted them with intraperitoneal transmitters (Advanced Telemetry Systems, Incorporated- Koehler et al. 2001) . Research activities were conducted in accordance with Washington State University Animal Subjects Approval LARC 2745.
We conducted aerial telemetry flights 1-2 times each week from 1 April (approximate date of den emergence) to 15 November (approximate date of den entrance) and once each month during the winter denning period. We conducted flights during daylight when ground monitoring indicated bears were most active and when bears rested at forage sites (Lindzey and Meslow 1977; Poelker and Hartwell 1973; B. Gaines and A. Gold, in litt.; G. Koehler, in litt.) . We plotted locations of radiomarked bears on topographic maps (1:24,000; United States Geological Survey). We determined accuracy of radiotelemetry locations by placing transmitters throughout each study site among various habitats, slopes, topography, distance to roads, and canopy cover conditions and at positions unknown to aerial telemetry observers (Garton et al. 2001; Withey et al. 2001) . We calculated aerial telemetry error from differences in plotted and known locations.
Although we captured bears in remote areas and areas with roads using a variety of capture methods, differences in road access, vegetative cover, and animal sightability among and within study sites did not allow opportunities to systematically sample for bears. We designated sample populations within study sites according to forest management objectives and road density. We treated bears in the Okanogan study site as 1 sample because a majority of the area was under 1 forest management objective. For the Snoqualmie study site, we identified 2 samples of bears: those occupying intensively managed private forestlands where road density was high and those occupying public lands where forests were predominately undisturbed and there were few roads. For the Olympic study site, we treated all bears as 1 sample population because all marked bears occupied intensively managed private lands.
Our research hypothesis tests whether homerange sizes differed between sexes, study sites, and forest management objectives. The hypothesis is based on observations by Ford (1983) that there is an inverse relationship between homerange size and habitat quality. Because the diet of bears is composed primarily of vegetation and vegetation-born insects (Kolenosky and Strathearn 1987; Pelton 1982; Poelker and Hartwell 1973; J. Almack et al., in litt; G. Koehler, in litt.) , we hypothesized that home-range sizes for bears would be larger on the Okanogan study site, where annual precipitation was less and more dry forest-cover types prevailed, and smaller on the Olympic and Snoqualmie sites, where annual precipitation was greater and understory vegetation was more abundant. J. Almack et al. (in litt.) reported more species and more abundant and greater distribution of berryproducing shrubs west than east of the Cascades Mountains.
Estimating home-range size and availability of forest-cover types.-We calculated 95% fixed-kernel home-range areas with leastsquares cross-validation (Seaman et al. 1999; Worton 1989 ) using the computer program KERNELHR (Seaman et al. 1998) . Because of weather and schedules for radiomonitoring flights and because we marked bears with implant or collar transmitters (Koehler et al. 2001 ), we did not obtain equal numbers of telemetry locations for all individuals in each of the 3 study sites. Therefore, we used analysis of variance and regression (Noel 1993) to determine the minimum number of locations where no significant difference was detected for homerange size estimates. We randomly selected 10-50 relocations with replacement from annual relocation records for each bear and used this minimum as the lower limit for number of locations required to calculate home-range size. We used analysis of variance to test for effects of study site and numbers of locations on home-range size estimates for male and female bears.
Small numbers of locations may inflate homerange sizes for kernel estimators (Seaman and Powell 1996; Seaman et al. 1999 ) and overesti-mate measures of availability of forest-cover types. As a result, we analyzed forest-cover type associated with bear telemetry locations only for those bears that had greater than the minimum number of locations needed to estimate homerange size as defined previously. A selection of a minimum number of locations, we believed, would help to ensure that measures of cover types were similar among individuals (Aebischer et al. 1993) . We included all telemetry locations obtained during the active period (April-November) , and to minimize autocorrelation (Aebischer et al. 1993; Swihart and Slade 1985) , we used only those locations during winter denning periods that were greater distances apart than the mean aerial-telemetry error. For bears with adequate numbers of locations, we analyzed cover types associated with telemetry locations for males and females for each study area. Because numbers of locations were too few to analyze seasonal patterns of associations for cover types and to increase power of our analysis, we pooled locations among seasons and years (Alldredge and Ratti 1986) .
We defined the boundary for each study site using the 95% utilization distribution of an adaptive-kernel estimator for all locations for all bears. We selected the 95% adaptive-kernel estimator to identify forest-cover type availability because boundaries defined by this estimator, in contrast to the fixed-kernel estimator (Seaman and Powell 1996) , did not depict multiple disjunct-use contours in our study. We reasoned that cover types between disjunct activity centers were available, and boundaries defined by the adaptive-kernel estimator would better identify cover types available to bears. We used cover types within the adaptive-kernel home-range boundaries to define availability only and not to identify use because inaccuracies in home-range estimators may not depict accurate resource use patterns (White and Garrott 1990) .
Forest-cover types associated with telemetry locations.-Individual bears were considered the experimental unit (Aebischer et al. 1993; Alldredge et al. 1998; Garton et al. 2001) . We identified cover types within the telemetry-error polygon circumscribed around each telemetryrelocation point because we believed that these depicted the relative juxtaposition and interspersion of cover types that may be important to bears (Garshelis 2000) . Because telemetry error may be greater than cover-type patch size, defining use as such could identify cover-type associations and juxtapositions that may be biologically important (Porter and Church 1987) .
We compared ranked proportions of forestcover types within error polygons for telemetry locations for individual bears with ranked proportions of forest-cover types within study sites (design 2- Manly et al. 1993; Thomas and Taylor 1990) and within home ranges (design 3- Manly et al. 1993; Thomas and Taylor 1990) . Available cover types within each study site were defined by a 95% adaptive-kernel composite home range for all marked bears within each study site pooled among years.
We used compositional analysis (Aebischer et al. 1993 ) to compare composition of cover types within telemetry-error polygons with that available within composite home range for all bears in the respective study sites and with that available in each bear's home range (Manly et al. 1993; Thomas and Taylor 1990) . To calculate compositional analysis we used computer program Resource Selection for Windows, version 1 (F. Leban, University of Idaho, Moscow, Idaho).
Classifications of cover types.-We identified data for type of available forest cover from 2 sources: from maps of forest resource inventories for private commercial tree plantations (Weyehaeuser, Rayonier Northwest Forest Resources, Simpson Timber Company, Campbell Forest Resources) and from GIS classifications of forest-cover types for the North Cascades developed to define potential habitat for grizzly bears (U. arctos-J. Almack et al., in litt.) .
For public lands managed by United States Forest Service on Okanogan and Snoqualmie study sites, we used a GIS database originated from satellite imagery obtained in 1986 (J. Almack et al., in litt.) and updated in 1999 with current road, natural burn, and timber harvest digital data. Differences in annual precipitation and topography and differences in cover type classifications resulted in different classes of forest-cover types for these 2 study sites. We reclassified existing GIS cover types into similar categories among study sites based on the forage plants potentially available to bears (J. Almack et al., in litt.). We delineated forest-cover types into polygons and combined cover types from the original cover type classifications to minimize influences from misclassification and reduce type II errors (Aebischer et al. 1993 ; All- We did not estimate available forest-cover types within study sites or for home ranges for bears occupying private forestlands because forest inventory data were not available for private lands at scales required for our analysis. All forests on private commercial tree plantations were primarily Ͻ40 years old, mean distance to nearest roads was 96.2 Ϯ 88.9 m, and trees were harvested Ͻ100 m from riparian areas (less than that used to define riparian areas for public lands); therefore, we treated all bears on private forestlands as occupying disturbed forest-cover types. As a result, we did not compare location data with available cover types for bears occupying private lands. Data are presented as mean Ϯ SD.
RESULTS
Home-range size.-We found that sample sizes of Ն25 locations per bear produced no statistical difference for estimates of fixed-kernel home-range size for females (F ϭ 0.13, d.f. ϭ 1, 119, P ϭ 0.71) and males (F ϭ 0.40, d.f. ϭ 1, 131, P ϭ 0.53). As a result, we required Ն25 locations per animal to calculate fixed-kernel home-range estimates for annual comparisons and to calculate adaptive-kernel 95% utilization contours to identify forest-cover types available to bears.
Of 153 bears captured during 1994-1998, we compared fixed-kernel homerange estimates for 17 males and 8 females on Okanogan, 12 males and 19 females on Snoqualmie, and 2 males and 4 females on (Table 2) . We did not detect differences in mean home-range size for males among study sites (F ϭ 0.23, d.f. ϭ 2, 39, P ϭ 0.79) or as a result of number of locations (F ϭ 0.16, d.f. ϭ 1, 39, P ϭ 0.69).
Mean home-range size of 11 home ranges for 11 females (15.6 Ϯ 14.8 km 2 ) on public lands was not different (F ϭ 0.40, d.f. ϭ 1, 26, P ϭ 0.53) from that of 17 home ranges for 11 females (19.4 Ϯ 15.8 km 2 ) on private forest lands on the Snoqualmie site, indicating that spatial use patterns for females were similar for forestlands dominated by undisturbed forest-cover types on public lands or dominated by disturbed forest-cover types and a high road density on private lands. We did not make similar comparisons for males because their larger home ranges encompassed both forest management conditions. Forest-cover type associations.-From 121 tests of known transmitter locations we calculated telemetry error to be 348.8 Ϯ 371.5 m. We used this estimate to circumscribe a 350-m radius polygon around each location and used GIS forest-cover types within these polygons to identify cover types associated with bear locations on public lands.
We tested ranks of forest-cover types for telemetry locations against ranks present within each study site for 17 males and 8 females on Okanogan and 9 males and 6 females on Snoqualmie study sites. We detected different patterns for males ( 2 ϭ 47.6, d.f. ϭ 7, P Ͻ 0.0001) and females ( 2 ϭ 38.9, d.f. ϭ 7, P Ͻ 0.0001) on Okanogan. We found different patterns for males ( 2 ϭ 65.9, d.f. ϭ 5, P Ͻ 0.0001) and females ( 2 ϭ 22.6, d.f. ϭ 5, P Ͻ 0.001) on Snoqualmie as well. For females at the Okanogan site, shrub-herbaceous ranked highest, followed in order by Englemann spruce-subalpine fir, Ponderosa pine-Douglas-fir, riparian, alpine-subalpine, steppe, disturbed, and mountain hemlock-silver fir forest-cover type, which ranked lowest. For males on Okanogan, shrub-herbaceous ranked highest, followed by riparian, then Ponderosa pine-Douglas-fir, alpine-subalpine, Englemann spruce-subalpine fir, steppe, disturbed, and mountain hemlock-silver fir forest-cover type, which ranked lowest. For females at Snoqualmie, mountain hemlocksilver fir forest-cover type ranked highest, followed by alpine-subalpine, shrub-herbaceous, disturbed, riparian, and western hemlock forest-cover type, which ranked lowest. For males at Snoqualmie, mountain hemlock-silver fir forest-cover type ranked highest, followed by disturbed, shrub-herbaceous, alpine-subalpine, western hemlock, and riparian, which ranked lowest.
Comparing ranks of cover types for telemetry locations with that available within home ranges of each individual bear, we observed different patterns for males and fe-males on Okanogan and Snoqualmie study sites. Ranked cover types differed from those available on Okanogan for males ( 2 ϭ 26.4, d.f. ϭ 7, P Ͻ 0.001) and females ( 2 ϭ 31.5, d.f. ϭ 7, P Ͻ 0.0001) and on Snoqualmie for males ( 2 ϭ 14.3, d.f. ϭ 5, P Ͻ 0.05) and females ( 2 ϭ 16.9, d.f. ϭ 5, P Ͻ 0.05). These comparisons between telemetry locations with availability within each individual bear's home range for females at Okanogan showed that shrub-herbaceous ranked highest, followed in order by Englemann spruce-subalpine fir, alpinesubalpine, Ponderosa pine-Douglas-fir, mountain hemlock-silver fir, riparian, steppe, and disturbed forest-cover types, which ranked lowest. For males at Okanogan, riparian ranked highest, followed by shrub-herbaceous, then Ponderosa pineDouglas-fir, steppe, mountain hemlock-silver fir, Englemann spruce-subalpine fir, alpine-subalpine, and disturbed forest-cover types, which ranked lowest. For females at Snoqualmie, mountain hemlock-silver fir forest-cover types ranked highest, followed by alpine-subalpine, shrub-herbaceous, western hemlock, disturbed, and riparian, which ranked lowest. For males at Snoqualmie, disturbed forest-cover types ranked highest, followed by mountain hemlock-silver fir, shrub-herbaceous, western hemlock, alpine-subalpine, and riparian, which ranked lowest.
Ranks of forest-cover types for the 2 comparisons, within each study site and within individual bear's home ranges, showed similar patterns, but ranks differed because study sites contained cover types that may not have been occupied by all radiomarked bears.
DISCUSSION
As has been observed elsewhere (Pelton 1982; Powell et al. 1997) , we documented larger home-range sizes for males than for females. Although we did not observe differences in home-range sizes among the 3 study sites for males (P ϭ 0.79), we did observe differences for females (P ϭ 0.04).
Not detecting differences in home-range sizes for males among study sites suggests that factors other than forage quantity or quality inherent among study sites may influence home-range sizes for males. Powell et al. (1997) speculated that home-range size for males might be a function of access to estrous females. Indeed, male home ranges during this study were Ͼ2.5 times larger than those predicted from Sandell's (1989) carnivore energy model, based on a mean mass of 110.9 kg Ϯ 28.9 SD for 43 adult (Ն4 years old) males and 67.3 Ϯ 13.7 kg for 35 adult females. In addition, the high mortality of males to hunter harvest in the 3 study sites (G. M. Koehler and D. J. Pierce, in litt.) and its potential disruption on their social organization and spatial distribution (Wielgus and Bunnell 1995) may contribute to a continual state of flux among male home ranges, leading to our observations that home-range sizes did not differ among study sites.
In contrast, we did detect differences in home-range sizes for females among study sites, suggesting that potential differences inherent among study sites may influence home-range sizes for females. As Beecham (1983) and Ford (1983) proposed, we might expect these differences to be a function of forage and cover conditions. Females on the Snoqualmie had similar sized home ranges on private forestlands and on public lands, suggesting that disturbed (private lands) and relatively undisturbed lands (public lands) provide adequate forage and security cover. Use of disturbed sites by bears has been well documented elsewhere (Hellgren et al. 1991; Lindzey and Meslow 1977; Lindzey et al. 1986; Poelker and Hartwell 1973; Samson and Huot 1998; Schwartz and Franzmann 1991; Young and Beecham 1986) . In Alaska, Schwartz and Franzmann (1991) found similar densities of black bear within areas burned in 1947 and 1969 . Lindzey and Meslow (1977 , however, reported smaller home-range sizes for bears occupying early successional forests in southwest Washington and found that as habitats matured, home ranges increased in size (Lindzey and Meslow 1977; Lindzey et al. 1986 ). These observations appear to contradict findings of similar sized home ranges for females on disturbed and relatively undisturbed lands in our study. Undisturbed landscapes on the Snoqualmie site, however, were dominated by late successional forests where open canopy may provide greater understory forage quality and quantity than those observed for closed-canopy mature stands on industrial forestlands, where Lindzey and Meslow (1977) and Lindzey et al. (1986) studied bears.
For bears occupying public lands we observed differential use of forest-cover types within study sites and within home ranges between males and females. Disturbed cover types ranked high and riparian areas ranked low on Snoqualmie, with opposite patterns demonstrated on Okanogan. These differences may result from differences in precipitation between the 2 sites.
Riparian areas ranked low on Snoqualmie, possibly because forage for bears was adequate in neighboring cover types. Similar observations were reported for northern Idaho where mean annual precipitation was 82.5 cm (Young and Beecham 1986) . In contrast, greater associations for riparian areas in Okanogan (Gold 1997; this study) are similar to observations in west-central Idaho where mean annual precipitation is 64 cm (Unsworth et al. 1989) . Besides providing high quantity and quality forage in dry landscapes, riparian areas may be important features when juxtaposed and interspersed among other cover types (Garshelis 2000) , serving as corridors for travel among alternative sources of forage and cover.
Differential associations with cover type for bears on Okanogan may reflect conditions in the dryer climate and forest-cover types there. On Okanogan, bears may favor more mesic habitats, for example, riparian areas, where forage may be more abundant than in nearby upland habitats (J. Almack et al., in litt.), as documented for female black bears in west-central Idaho (Unsworth et al. 1989 ). This may help to explain why females occupied larger home ranges in Okanogan (25.9 Ϯ 16.8 km 2 ), where forage sites may be more disjunct (J. Almack et al., in litt.) , than on the Snoqualmie site where home-range sizes for females were smaller (18.0 Ϯ 15.2 km 2 ) and forage plants may have a more homogenous distribution (J. Almack et al., in litt.) .
For females, home-range sizes were approximately 30% smaller on Snoqualmie than on Okanogan ( Table 2 ), suggesting that Snoqualmie provided higher quality habitat and that precipitation may influence habitat productivity. Similar patterns of smaller home ranges for bears in areas of greater precipitation have been proposed for black bears (Lindzey and Meslow 1977) and grizzly bears (Mace and Waller 1997) . Powell et al. (1997) hypothesized that females should have smaller home-range sizes where food resources have a more homogeneous distribution.
Our observations for female bears to have smaller home ranges on Snoqualmie, where precipitation was greater, than on Okanogan, where conditions were drier, does not appear to hold for the Olympic site, where annual precipitation was greatest and where we anticipated female home ranges to be smallest. On the Olympic site, female home ranges were larger than those for females on the Snoqualmie site and equivalent in size to those for females on the Okanogan site. Survival rates for females were similar among all study sites (G. M. Koehler and D. J. Pierce, in litt.) , suggesting that the larger home ranges on the Olympic did not result from females expanding home ranges into vacated home ranges of females that were killed. Similar survival rates for females and similar road densities for private lands on Olympic and Snoqualmie study sites suggest, too, that home-range size differences did not result from different levels of hunting pressure or greater disturbance from road traffic and human access. Although the smaller sample (n ϭ 4) for estimates of home ranges of females on the Olympic may explain these differences, it is possible that greater precipitation on these Pacific coastal habitats may actually diminish habitat quality and productivity (W. Laycock and D. Price, in litt.) and result in larger home ranges for female black bears. Annual rainfall patterns on the Olympic Peninsula may affect nutrient retention and chemistry of plants (Havlin et al. 1999; R. Edmonds et al., in litt.) or possibly reduce photosynthesis influencing overall forage quality (Van Soesst 1994) . Roosevelt elk (Cervus elaphus roosevelti) exhibits lower reproductive potentials and modified behavior patterns in response to greater precipitations and apparent lower-quality forage and site productivity in these coastal regions (Starkey et al. 1982) . Home-range sizes for spotted owls (Strix occidentalis) are Ͼ2 times larger on Olympic than elsewhere in Washington (M. Lujan et al., in litt.). Perhaps, the greater precipitation on Olympic Peninsula may affect habitat and forage quality for black bears as well.
It would appear from these observations that precipitation might influence vegetative conditions and quality and quantity of forage for bears, which may in turn influence home-range size for female black bears. Social status for females, however, may also influence their home-range size and use of forest-cover types. The influences of social status on use of forest-cover types may be demonstrated by higher ranks of disturbed areas for males than for females on Snoqualmie and relatively higher ranks of riparian areas for males than for females on Okanogan. Schoen's (1990) observation that bears select habitats where forage quality is highest suggests that males may select high quality forage habitats and may in turn influence female use of forest-cover types. Hellgren et al. (1991) observed different habitat-selection patterns for female and male black bears in North Carolina, as did Young and Beecham (1986) in northern Idaho. Garshelis and Pelton (1981) observed greater quantities of high quality forage species within male than within female home ranges in Tennessee. Because females are believed to select habitats where security cover is a more significant component (Young and Beecham 1986 ), this might explain the different selection patterns between female and male black bears. Bunnell (1994, 1995) concluded that different habitat-selection patterns by female and male grizzly bears might result from females actively avoiding male bears. Because we did not have all bears marked and were not able to monitor movements at frequent enough intervals, we could not investigate potential spatial segregation for male and female black bears during our study.
We observed that females and males do occupy forest-cover types differently. These differences may result from mothers having a greater influence on forage and cover selection patterns of their female offspring. Female offspring that become independent often establish home ranges within or adjacent to their mother (Kolenosky and Strathearn 1987; G. Koehler, in litt.) . As a result, females may view resources for forage and cover in a manner similar to that of their mother. The smaller home ranges for females, too, may require that they use their areas more thoroughly and at a finer scale. Male offspring, on the other hand, disperse from natal areas and may use resources within their larger home ranges at a more coarse-grained scale.
Our observation that males and females used forest-cover types differently among study sites may be a function of habitat quality as proposed by a number of investigators (Garshelis and Pelton 1981; Jonkel and Cowan 1971; Kolenosky and Strathearn 1987; Lindzey and Meslow 1977; Lindzey et al. 1986; Powell et al. 1997; Rudis and Tansey 1995; Schoen 1990; Young and Beecham 1986) . Black bear social organization (Garshelis 2000; Powell et al. 1997; Bunnell 1994, 1995) , too, may influence home-range sizes for females and may influence their use of forestcover types. As a result, black bear homerange size may not be as clearly defined by measures of quantity and quality of forage and cover as we proposed.
